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Abstract:
This paper investigates, analyzes, and expands the relationship between under-five mortality and
socioeconomic and health system factors. The study utilizes fixed effect panel data to estimate the
determinants of under-five mortality in 12 counties across South America. As expected, the results
show that GDP per capita is statistically significant and is robust in all of the estimated models. In
addition, improved sanitation, gender equality, access to improved sanitation facilities, provision
of primary education, and governance are also statistically significant and have positive effect on
child mortality

JEL Classification:
Keywords: Under-five mortality, South America.
a

Student at Bryant University, 1150 Douglas Pike, Smithfield, RI02917. Phone: (401) 2636819. Email: apernia@bryant.edu.
_____________________________
The author thanks and gratefully acknowledges the guidance from Professor Ramesh Mohan

INTRODUCTION
Every year at least 6.6 million children under the age of five die. The leading causes of
death in under-five children could undoubtedly be prevented or treated with access to basic health
services. Conditions such as Pneumonia, preterm birth complications, birth asphyxia, diarrhea and
malaria represent 50% of the illnesses directly related to early child deaths (WHO, 2007). The
United Nations identified child mortality as a key issue in the overall development of every nation,
which is the reason why it was established as one of the key issues in the Millennium Development
Goals (MDGs). A key goal outlined in the MDGs is the focus on the reduction of infant and child
mortality by two thirds before 2015. It is important to indicate that the MGDs are intrinsically
related to one another and they must be evaluated as a group if they are to be achieved in an
effective manner. Thus, by identifying the determinants of health, the indirect effects on the overall
development of a nation can be measured more effectively. In addition, significant improvements
in health could carry spillover effects with them, which will be named in this paper.
A vast number of studies have touched upon the influence that health systems strengthening
factors (HSSF) and socioeconomic factors (SES) have on population health. Furthermore,
empirical analyses conducted in such studies have shown that economic growth serves as the main
catalyst when it comes to enhancing levels of health (Barninghausen and Anand, 2004). This paper
aims to analyze the determinants of health in the 12 countries that compose South America; the
territory of French Guiana will be omitted due to lack of quality data. The main objective is to
reaffirm the importance of economic growth, more specifically increase in per capita GDP, in
South American nations when it comes to improvements in health. I do not seek to make the case
that economic growth is the only factor responsible for improvements in the overall levels of health

of a population. However, I essentially recognize income as the most important variable. Indeed,
there is a proportion of improvement in health that is not explained by growth in income. Thus,
this paper will also identify such determinants and analyze their significance. A regression will be
run using panel data to estimate the determinants of under-five mortality for 12 countries from
1995 to 2011. By understanding the effects of socioeconomic factors and health systems on child
mortality, governments across South America will be able to design specific economic policies in
accordance to the variables shown in this paper. This will speed the progress on the health-related
MDGs.
This study was guided by three research objectives that differ from other studies: First, it
focuses specifically on South American nations. Second, it expands on preceding models that rely
solely on the growth of GDP per capita to explain under-five mortality. Predominantly, it includes
private and public health spending variables which have previously been neglected. Last, it
analyzes the biases that arise from studies that use the OLS method to calculate the short-term
relationship between socioeconomic determinants of health and under-five mortality. There is very
little empirical work in the literature concentrating on the South American nations using panel data
models. This paper successfully fills this void as it separates solely focuses on short-term effect
that certain determinants have on the under-five mortality rate.
The rest of the paper is organized as follows: Section 1 offers some statistics and trends
related to health in South America. Section 2 provides a brief literature review on previous
theoretical, as well as empirical work. Data and estimation methodology are discussed in section
Section 3. Section 4 outlines the empirical model. Section 5 presents and discusses the empirical
results. Finally, section 6 offers policy recommendations tailored specifically to the South
American region. Section 7 summarizes the content of the paper and follows with a conclusion.

1.0 TRENDS OF VARIABLES OF INTEREST
South America currently has a population of over 387.5 million people which represents
66% of the total population of Latin American and Caribbean nations. As Figure 1 shows, Chile,
Argentina, Uruguay, and Brazil are considered to be the largest economies in the region with
$18,200, $17,900, $15,900, and $11,700 in per capita GDP respectively (WHO, 2012). Figure 2
shows that there is a strong correlation between the under-five mortality rate and GDP per capita.
Precisely, chart 4 and chart 11 within Figure 2 correspond to Brazil and Uruguay respectively. The
steepness corresponding to the slopes of the curves GDP per capita and U5MR indicates the
efficiency that Brazil and Uruguay have shown great efficiency at translating growth in income
into lower child mortality.

Figure 1: Per Capita GDP (Constant 2005 $US)
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Figure 2: Shifting Relationship Between U5MR and GDP Per Capita

Source: World Bank Database

Further evidence of some basic indicators pertaining to this group of countries shows that
this region exhibits high levels of enrollment in primary education Figure 3 displays a downtrend
in the gross enrollment ratio. This is due to a decline in the number of under and over-age students,
which in turn, frees places for students in the official primary school age group. A figure higher
than 100% indicates inefficiencies in the education system. A figure between 98% and 100% is
desirable. Such trend is in accordance with the report of primary education trends in Latin America
provided by (Levit, Lazenby, & Sivarajan , 1994). More efficiency in the delivery of primary
education improves the overall health of a population.
Figure 3: Gross Enrollment in Primary Education

Source: World Bank Databas

In addition, worldwide governance indicators, which consist of the traditions and
institutions by which authority in a country is exercised (Kauffman, 2010), account for the
effectiveness of governments when it comes to implementing policies, in this case health related
policies. This measure also books institutional quality which is directly related to the efficiency of
the supply of health services. Figure 4 shows the best two and worst two performers in terms of
quality of government. Venezuela and Bolivia performed poorly in 2012, especially in government
effectiveness, and control of corruption, whereas Chile and Uruguay outperformed the rest of the
nations in each of the six indicators.
Figure 4: Under-five Mortality Rate in South America

Source: Worldwide Governance Indicators

Excess mortality and causes of deaths
For the past thirty years, South America has made considerable improvements in underfive children mortality. As shown in figure 5, from 1982 to 2012, Under-Five Mortality Rate
(U5MR) has declined from 69.6 deaths in 2000 to 19.89 deaths per 1,000 under-five children. It is
encouraging that the progress has remained relatively constant over the years in the region.
However, there is still room for improvement. Although the under-five mortality rate in Bolivia
dropped by 74% during 1982-2012, it is still the nation with the highest rate in the area with 41.4
deaths per 1,000 children (WBD). Peru, Ecuador and Brazil have outperformed the rest of the
countries in terms of absolute improvement.
Figure 5: Under-five Mortality Rate in South America
180

South America

160

Bolivia

140

Uruguay

120

Peru

100

Venezuela, RB

80

Colombia

60

Brazil

40

Guyana

20

Paraguay
Chile
2012

2010

2008

2006

2004

2002

2000

1998

1996

1994

1992

1990

1988

1986

1984

1982

0

Suriname

Source: World Bank Database
Governments strive to reduce infant mortality rate for multiple reasons. First, due to a
strong correlation that child mortality exhibits with levels of fertilities, by reducing child
mortality, a given country will in fact reduce excessive growth in population. It is a fact that

countries in which children survive in greater numbers, the family size decreases. Smaller
families indicate that more resources can be directed towards improving the health of every
child. Figure 6 is evidence that supports the claim previously stated. Bill Gates (2014) conducted
a study related to the importance of health economic development and found that as child
mortality rate declines, so does birth rate.
Figure 6: Relationship between Child Mortality and Population Growth

Source: Gates Annual Letter, 2014
In order to implement sound policies related to improving health services, governments
must understand the most common diseases that affect children. Figure 7 shows the causes of the
under-five mortality rate in seven South American countries shows that diarrhea, LRI and other
infectious diseases account for the majority of deaths in under-five children. Nutritional
deficiencies, cancer, diabetes, HIV and tuberculosis account for over 35% of early child death.
There is consistency across the countries in terms of the distribution of the proportion of main

causes of under-five children deaths. Yet, it is clear that Uruguay (20%), Argentina (19%), and
Chile (17%) have been able to control common infections better than the rest of the countries.
Figure 7: Causes of Deaths for Under-five Children

Source: World Bank Database
2.0 LITERATURE REVIEW
The classification of health determinants varies across studies. Vongsaroj (2004)
expanded the micro-level and macro-level approach used by (Newell, 2000)and created a subset
of categories in order to classify health determinants into five groups: 1) economic, 2) education,
3) health services, 4) population and living conditions, and 5) other factors. Kamiya (2010) used
a more conservative method and classified health determinants into two categories: 1) social
determinants of health (SDH) which are the socioeconomic factors that play a role on health
outcomes and 2) Health System Strengthening Factors (HSSF) which represent the infrastructure
and investment directly related to health care systems. This study focuses on the later approach.

Social Determinants of Health (SDH)
In order to evaluate the importance of health in a given nation, it is important to
understand its relationship with the overall socioeconomic development of a nation. According
to Amartya Sen, health is central to well-being, which is essential for the capability to function as
a human. The significance of health as a determinant of the development of a nation depends on
the level of economic growth of that given country. Therefore, economic growth should not be
sensibly treated as an end in itself, but rather as the path to achieve more complex goals. Sen
stressed the fact that economists are shifting from the idea that economic growth is the only
driver of development and they are now placing emphasis on health, education equality, and
liberty as the mean to achieve the highest potential of a particular society.
There are studies that concentrate on the influence that income per capita has on health
outcomes (MacDonald and Hopkins,2002; Wilkinson,1992). Of direct relevance to this study,
Filmer and Prochett (1997) assessed income per capita, female education, social fragmentation
and predominant religion as the only significant variables to explain the under-five mortality
rate. The study was focused on presenting economic growth as the main answer for improving
social welfare. Moreover, this empirical analysis challenged government intervention (public
health expenditure) and labeled it as inefficient and, in some cases, ineffective. This paper
recognizes the importance of income per capita, but also seeks to test the robustness and
significance of multiple variables in relation to health outcomes.
According to Hanmer et al. (2007), the introduction of non-income dimension of
development was promoted through the Basic Need agenda in the 1970s. Since then, studies
pertaining to health care systems and health inequalities have started to shift their focus and
include variables independent from income per capita (Mohan and Mirmirani, 2007; Deaton,

1999; Hojman, 1996; Bokhari, 2002; Anand and Barnighausen, 2004). Moreover, the complexity
of such studies has risen as new statistical methods and availability of more accurate data has
allowed authors to control for multiple variables. Anand and Ravallion (1997) for example,
challenged the significance of income on health outcomes, especially in developing countries.
They claimed that the relationship between human development, including health aspects, and
income growth is spurious since controlling for incidence of absolute poverty vanishes such
connection. By controlling for poverty and public provisioning of social services, Anand and
Ravallion (1997) found that the correlation between life expectancy, a measure that is highly
correlated with under-five mortality rate (Reidpath and Allotey, 2003), and average income
across 22 developing nations, is not significant. This implies that the importance of growth
depends on the way its benefits are distributed between people and how efficient countries are at
translating growth into quality health care services.
A number of studies have found health expenditure as a statistically significant economic
determinant of health. Greenidge and Stanford (2007), found that health expenditure as a ratio of
GDP improves population’s health status. In their study about determinants of health status in
Latin American countries, the authors make an interesting case by stating that the provision of
health services is heavily subsided by governments. Consequently, they propose health
expenditure as a ratio of GDP over total health expenditure. Mehrotra and Delamonica (2002)
take this one step further and analyze the effects of a composition of government health
spending. They found that the share of total national health spending devoted to the poorest
quintile of the population is associated with lower under-five mortality.
Going beyond issues related to economic growth and its derivatives, language, ethnic
groups, and religion are stratifies that not only reveal improvements in health outcomes, but also

show inequities in health, especially in low and middle income nations (Anderson et al., 2006).
According to ECLAC (2006), there are two approaches to identifying ethnicity: selfidentification and language. Self-identification is not an accurate measure of ethnicity as it
exhibits problems of under representation. On the other hand, it must be noted that language is a
key issue in determining access to and utilization of health services in certain countries (WHO,
2007). Yet, difficulty to assess whether a person is monolingual or bilingual puts in question the
consistency of the data available. For this reason, many studies have avoided including language,
ethnic groups, and language as social determinants of health.
The relationship between health and economic development is particularly interesting.
Greater health capital may improve return on investment as healthy workers are more productive
and work longer hours. In addition, healthy workers can devote time to improve their skills by
going to school and being able to attend to classes. Lopez (2007) concluded that better health at
any point during working life may lower the rate of depreciation of working capital. In terms of
education, basic skills learned in schools have an important effect on improving health
behaviors. Respiratory infections, for example, may be reduced if children learned personal
hygiene and sanitation practices.
Expanding on the issue of education, this variable is not only related to economic
development, but it is closely tight to the levels of health of a community. Education plays a key
role in the ability of a developing country to absorb modern technology and to develop the
capacity for self-sustaining growth and development. Health is a prerequisite for increases in
productivity, and successful education relies on adequate health as well (Mammot, 2006).
Hammer et, al. (2006) found that healthier people earn higher wages since wages are directly

related to productivity. Large multinational firms become reluctant to operate in countries in
which the probability of people missing days of work is high due to health issues.
The availability of health services and quality education within countries is as important
as income. According to Hojman, (1997), countries that exhibit high levels of inequality tend to
perform poorly in health. Furthermore, weak institutional capacity in the public sector causes
inefficiencies in the transformation from inputs to health outcomes (Kamiya, 2010).
Health System Strengthening Factors (HSSF)
The literature on infant and child mortality ranks SDH ahead of HSSF. Yet, a vast
number of studies have shown that some covariates related to HSSF are statistically significant
(Caldwell,1986; Cornia et al., 1997; Desai et., al, 1998). Thus, it is pivotal to take such variables
into account. The WHO defines the six most important factors of HSSF: service delivery, human
resources, information, medical product, financing, and governance (Kamiya, 2010) According
to the WHO (2007), improving these six health system factors would allow for more equitable
and constant enhancements across health services.
Hanmer, et., al (2007) calculated over 200,000 regressions for the under-five mortality
rate in order to identify robust regressors. Related to HSSF, this study found that TB
immunization, and immunizations against measles significantly reduce child mortality. In
addition, physician density exhibited a robust impact on the under-five mortality rate, supporting
the argument that health services matter. Anand et al. (2008) also examined the robustness and
significance physician density. They came to the conclusion that physicals density per capita
plays the most significant role along with GDP per capita in determining health outcomes,
especially in developing nations.

A study conducted by Gertler and van der Gaag (1990) concluded that the quickest and
most effective way of improving health is to provide quality health services. Yet, the importance
of health services depends heavily on the quality of institutions and levels of corruption that a
country might experience. The complexity of healthcare systems and the influence that
governments from developing nations have on total health expenditure supports the idea that
governance and total health expenditure should be treated as interactive terms, Kamiya (2010)
used this approach. The importance of HSSF is compromised by the law of diminishing marginal
return. However, it is safe to assume that this issue is limited to developed nations and advanced
developing nations such as Chile.
3.0 DATA AND EMPIRICAL METHODOLOGY
Data
The study uses annual data from 1995 to 2011 extracted from the World Development
Indicators and World Bank’s Worldwide Governance Indicator Project. Countries analyzed
include Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Guyana, Paraguay, Peru, Suriname,
Uruguay, and Venezuela. A pooled cross-sectional analysis will be performed first. Then a panel
data analysis will be run for the 12 countries that compose South America. It was decided that a
time series analysis will not be run due to the small number of time points available for the time
being.
Descriptive statistics are summarized in Table 2. The mean value of under-five mortality
rate is 29.5 ranging from 7.9 to 100.9. The average GDP per capita is $3,628 with a minimum of
$906 and a maximum of $9,030. These values correspond to Suriname and Brazil respectively.
The average share of female students enrolled in primary schools is 98.54%. The average share of
government health expenditures in total government spending is 52.9% and ranges between 25%

and 85%. As previously noted, these figures are expected due to the fact that health services have
historically been heavily subsided in South America. Average net primary school enrolment is
92.7% ranging from 76.2% to 100%.
Table 1 Summary Statistics
Variable
Health Status variable
Under-five mortality rate
Socioeconomic factors (SDH)
GDP per capita (PPP, constant 2005 US$)
Improved Sanitation Facilities (% of
population with access)
Share of female students in primary schools
(%)

Obs
204
199

Mean

Std. Dev.

Min

29.5 16.58322
3628.841

Max

7.9

100.9

1928.32 906.9871 9030.735

199

77.8794 16.20655

32.8

98.9

161

98.54002 2.382499

94.246

112.059

Population (in thousand)
Gini Index

204 30,100

Governance
Primary school enrollment (net % total
enrollment)
Health System strengthening components
Public health expenditures (% of total
health expenditure)
DPT coverage
Measles coverage
Physician density (Physicians per 1,000
people)

156

121

47,600

52.70017 5.265778
0.2172614 0.605688

436

197,000
34.78

62.78

-1.2845 1.248178

122

92.78287 4.781607 76.20927

100.00

204

52.90187

204

87.03431 10.07381

39

99

204

89.91176 8.961992

47

99

70

1.575853 0.967044

0.147

4.181

14.2808 25.03555 85.21162

Empirical Analysis
Dependent Variable
Log of Under-five mortality rate: probability per 1,000 that a newborn baby will die before
reaching the age of five, if subject to current age-specific mortality rates. Using the log of U5MR
would allow an interpretation of the explanatory variables in terms of the percentage change they
generate in U5MR.

Under-five mortality rate was chosen as a dependent variable due to the fact that it captures
conditions and illnesses that infant mortality rate does not. Therefore, it provides more consistency
to the model. U5MR was also chosen over life expectancy at birth because data on adult mortality
rates are often less reliable. (Hill, 2003) Nonetheless, life expectancy at birth and IMR are highly
correlated with under-five mortality (Bos et al.,1992). The data on IMR from the WHO (2012) has
been compared with data from on U5MR across South American countries and results showed that
they are highly correlated (0.996 in 2010). U5MR and life expectancy are also highly correlated
(0.90 in 2010). Due to these correlations, similar results would be predicted if the same regression
were to be run for each of the explained variables given above.
Figure 8 Relationship between IMR and U5MR
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Independent Variables
The independent variables used in the regression are: log of income (computed as Gross
Domestic Product per capita adjusted for 2005 US$), sanitation (improved sanitation facilities
expressed as a percentage of population with access), gender equality ( ratio of female to male in
primary schools), log of population ( population in thousand), log of physician density (physicians
per 1,000 people), log of health expenditure (public health expenditures as a percentage of total
health expenditure), income inequality (Gini coefficient), DPT (percentage of children ages 12-23
who received vaccinations before 12 months or at any time before the survey was conducted),
measles (percentage of children ages 12-23 who received vaccinations before 12 months or at any
time before the survey was conducted), School enrollment (ratio of children of official primary
school age who are enrolled in primary school to the total population of the official primary school
age), and governance (mean values of six governance indicators produced by Kaufmann et al.,
2009) composed by: 1) Voices and Accountability, 2) Political Stability and Absence of Violence,
3) Government Effectiveness, 4) Regulatory Quality, 5) Rule of Law, and 6) Control of
Corruption. Table 1 provides descriptions and expected signs of the coefficients.
In addition to the variables states above, dummy variables for the periods 2000-2003, 20042007, and 2008-2011 with a reference to the period 1995-1999, were included in the model in
order to account for seasonality in data. This will control for seasonal variations in data and net
out the average change variables resulting from seasonal fluctuations. Controlling for time effects
is essential whenever unexpected variations or special events may affect the outcome variable.
Socioeconomic factors such, as unemployment and inflation rates, were not included in the
model due to unreliability of data provided by the Central Bank of Venezuela and the Central Bank
of Argentina. (Mencia et al., 2013). In addition, environmental determinants of health were

rejected a priori due to the lack of highly industrialized cities in South America and low levels of
CO2, Ozone and PM10 emissions. Alcohol consumption and the prevalence of smoking are factors
that influence health outcomes (Mohan and Mirmirani, 2007). Smoking and alcohol consumption
during pregnancy may deteriorate the health of the baby. Thus, a high level of covariance between
the under-five mortality rate and the covariates previously states is expected. However, such
variables were not included in the model due to lack of proxies.
Controlling for income inequality is essential for an accurate estimation of the income per
capita coefficient (Anand, 1999). Thus, the Gini Index was included in the model. Still, it is
important to indicate that for this particular variable data is available for 83 observations out of a
possible 121, providing an unbalanced panel. The coefficient of determination related to this
variable may be bias as many data points are missing. However, since missing observations are
not missing in a systematic ways, the coefficient is not expected to be bias.
In terms of health infrastructure variables, physician density was added to the model
because it has shown to be a strong predictor of health status (Anand and Baernighausen, 2004,
Mirmirani and Mohan 2007, Kamiya 2010). Including other variables related to the supply of
health services would improve on the model. But, the abundance of missing data points pertaining
to covariates such as number of beds and CT scanners per million population in South America,
does not allow such variables to be added.
External factors such as weather, geographical location, and elevation, have not shown to
be significant for static models (Farahani, et al,. 2009). Thus, they were rejected a priori. In
addition, data directly related to economic development and improvement in general infrastructure,
such as roads paved, secure internet servers, rail lines, and air transport, was not included due to
potential multicollinearity with GDP per capita.

4.0 Model
Based on prior studies reviewed in the previous section, an aggregate health production function
(Grossman, 1972, Fayissa and Gutema, 2005) also utilized by Kamiya (2010) is expressed as,
(1)

h=F (SDH, HSSF)

where h represents average health status of children at a national level measured as under-five
mortality rate, SDH is a vector of socioeconomic factors, and HSSF is a vector of the health
system strengthening components. In the empirical analysis presented by this paper, the SDH
vector is composed by variables of income per capita, income inequality, gender inequality,
governance indicator, population, and enrollment in primary education. The HSSF vector
includes variables of public health financing, physician density, DPT immunization, measles
immunization, and access to improved sanitation facilities.
Cross-sectional specification
Similar to prior studies, a pooled-cross sectional OLS regression model was estimated as
follows:
LnU5MRit = α + βSDHit + δHSSFit +γt+ ξit
where

LnU5MRit is the natural log of the under-five infant mortality rate
in country i=1,…., N, and for period t = 1,….,T.
α is the individual specific constant
SDHit is a vector of socioeconomic factors.
HSSFit is a vector of health system strengthening components.
γt is a vector capturing time trends
ξit is the error term

(2)

The double-log form is specified for a number of variables to eliminate peaks in the data
as well as to estimate the elasticity of U5MR with respect to the independent variables.
It is highly likely that the OLS estimates are biased due to potential correlation between the
variables of interest and the unobserved error components of the under-five mortality rate. Thus,
a panel data approach should be applied to account for these unobserved heterogeneities.
Fixed Effects Panel Data Specification
Unobserved and unmeasurable variables omitted in the model may cause a spurious
statistical relationship between the regressors and the regressand. Using panel data allows to
alleviate this concern. A typical panel data set has a cross-sectional dimension, but a time series
dimension is added to account for variations over a specific time period. In particular, the same
cross-sectional units (countries in this case) are observed over time. There are two fundamental
techniques used to examine panel data: fixed effects (FE) and random effects (RE). The fixedeffects model allows to analyze the impact of variables that vary over time. It explores the
relationship between predictor and outcome variables within an entity and assumes that the
composite error term is constant across the model. Conversely, the RE model assumes that the
composite error term is drawn independently from some probability distribution. This approach
is appropriate if observations are representative of a sample rather than the whole population and
correlated omitted variables are not an issue. There are major advantages and drawbacks related
to RE and FE estimators. First, RE estimates are more efficient if the individual specific effects
are uncorrelated with the independent variables. Otherwise, the FE estimate is consistent, while
the RE estimates are inconsistent.

Hausman’s Chi-squared statistics were used to define which model was the most
appropriate given the data at hand. It was determined that the estimates are statistically different
which indicates that the FE method must be used. Results are reported in Appendix 1.
Hausman Prob>chi2 = 0.0000.
The fixed effects regression specification was estimated in the form of:
LnU5MRit = (α+ ϴi )+ βSDHit + δHSSFit +γt+ ξit

(3)

The key improvement from Model 2 is the specification of ϴi as a vector that accounts for
time independent fixed effects which reflect unobserved country factors that may affect underfive mortality.
5.0 Empirical Results
The main objective of this study is to identify the determinants of health in terms of
under-five child mortality in South American nations. In order to provide credibility and
significance to this study, regressors that have been proven by other studies to be relevant were
included in the empirical model. The robustness of each explanatory variable was previously
assessed by Kamiya (2010), Henmer et al., (2007), and Anand and Baernighausen (2004).
Moreover, a comprehensive robust regression approach that involves estimating all possible sets
of regressors was performed. It is important to indicate that previous studies utilized population
density as a proxy for the level living standards of a given country. However, this covariate was
dropped in this study due to the fact that it suffers from perfect collinearity with population. It
was determined that seven models should be estimated by utilizing the OLS method as well as
the fixed effect panel data approach. These seven separate regressions were run in order to
prevent any multicollinearity between the variables of interest.

Results from the OLS Estimation

Table 3 presents the results from the OLS regressions. The signs of the coefficients of
determinations were as expected. More specifically, the estimated coefficients on GDP per
capita, improved sanitation facilities and primary school enrollment are negative and statistically
significant at a 99% level of confidence. The share of female student is statistically significant at
a 5% significance level in Model 1, Model 4, and Model 5. Population is shown not be
significant in influencing under-five children mortality rate across the models. The coefficient of
determination of governance is statistically significant at a 1% level. However, the negative sign
attached to the coefficient of this particular covariate was not expected. The adjusted R2 was
particularly high in all models except for Model 5. This indicates that a high proportion of the
variations in the under-five mortality rate are explained by the variations in the explanatory
variables of interest.

As previously stated, time invariant-country fixed effects are different across nations and
therefore the OLS estimators are likely to be bias. A panel data with fixed effects specification is
preferred because it accounts for unobserved heterogeneity.

Table 1: OLS Model
Variables

Model
1

Model 2

Model 3

Model 4

-0.302

-0.4542

-0.1419

-0.2731

Socioeconomic factors (SDH)
Log GDP per capita (PPP, constant 2005 US$)

(0.000)
Log Improved Sanitation Facilities (% of population with access)

-0.127
(0.000)

Share of female students in primary schools (%)

Primary school enrollment (net % total enrollment)

(0.000)

***

-0.0086
***

0.0409
(0.000)

Log Population (in thousand)

***

(0.000)

(0.000)

***

-0.01567
***

0.1111
***

(0.051)

(0.000)

-0.0140
***

0.0442
***

(0.000)

(0.000)

(0.000)
0.0462

***

(0.000)

0.038

-0.0179

-0.08270

-0.0409

(0.017)

(0.520)

(0.000)

0.0027

-0.0030

0.0091

0.00235

(0.489)

(0.481)

(0.031)

(0.542)

***

(0.010)

-0.0069

Gini Index

(0.168)
-0.1829

Governance

(0.000)

***

Health System strengthening components
-0.112

Log Public health expenditures as a percentage of total health expenditure

(0.081)
DPT coverage

Measles coverage
Log Physician density (Physicians per 1,000 people)

Year dummy 2000-2003

-0.1133
(0.015)

Year dummy 2004-2007

(0.083)

-0.1640
*

-0.1898
***

-0.3691
(0.000)

Constant

**

-0.2155
(0.000)

Year dummy 2008-2011

-0.077

(0.000)

3.155

(0.000)

***

-0.2621
***

-0.3289
***

(0.005)

-0.1209

(0.000)

-0.2184
***

-0.3500
***

-2.326

(0.000)

(0.009)

(0.000)
-0.3624

***

1.8801

(0.000)
3.025

(0.005)

***

(0.101)

***

(0.013)

***

(0.000)

F-statistics: p-value

(0.000)

***

(0.000)

***

(0.000)

***

(0.000)

Adjusted R-squared

0.8877

0.9236

0.9091

0.8815

Number of observations

115

76

92

115

P-value in parentheses
Significance: *p<0.1; ** p<0.05: *** p <0.01

Table 2: OLS Model
Variables

Model 5

Model 6

Model 7

-0.3214

-0.30887

-0.7248

Socioeconomic factors (SDH)
Log GDP per capita (PPP, constant 2005 US$)

(0.000)
Improved Sanitation Facilities (% of population with access)

-0.01192
(0.000)

Share of female students in primary schools (%)

Primary school enrollment (net % total enrollment)

***

***

(0.000)

***

(0.000)

***

(0.036)

***

(0.597)
0.314

***

-0.03444
**

(0.001)
-0.0030

0.04293

-0.0351
(0.028)

(0.000)
-0.0122

0.04264
(0.000)

Log Population (in thousand)

***

(0.231)
0.07499

**

(0.081)

0.0053

0.0038

0.00018

(0.226)

(0.353)

(0.983)

*

Gini Index
Governance
Health System strengthening components
Log Public health expenditures as a percentage of total health expenditure
DPT coverage

-0.188
(0.863)
-0.00267

Measles coverage

(0.366)
Log Physician density (Physicians per 1,000 people)

0.855672
(0.172)

Year dummy 2000-2003
Year dummy 2004-2007
Year dummy 2008-2011
Constant
F-statistics: p-value

-0.1145

-0.1003

(0.000)

(0.039)

-0.1918

-0.2027

(0.000)

(0.000)

-0.3347

-0.3521

(0.000)

(0.000)

3.060

3.049

-0.2597
**

(0.003)

***

-0.3682
***

(0.000)

***

-0.3424
***

(0.000)

***

5.126

(0.000)

***

(0.000)

***

(0.668)

(0.000)

***

(0.000)

***

(0.000)

***

Adjusted R-squared

0.562

0.8790

0.9093

Number of observations

115

115

39

P-value in parentheses
Significance: *p<0.1; ** p<0.05: *** p <0.01

Results from the fixed effects estimation
Table 4 presents the fixed effects regression results. The signs of the parameter estimates
of all variables behaved as expected except for Model 7. Since Model 7 has a very low number
of observations (39) due to a significant amount of missing points pertaining to the covariant
physician density, there is a strong possibility that the coefficients of determinations are bias.
Four out of five regressors previously determined to be robust were significant at a 5% level
across all models. Population is the only robust covariate that was not significant in any of the
specified models except for Model 7 in which it was significant at a 10%. Income per capita,
access to improved sanitation facilities, gender equality and access to primary education have
positive and substantial effects on under-five mortality. In total, five out of seven covariates
related to socioeconomic factors were significant at a 5% level. Moreover, only one out of four
variables pertaining to health system strengthening components was significant at a 90%
confidence level. The size of the coefficients related to the previously states covariates remains
relatively constant across all models.
The coefficient of determination of GDP per capita and improved sanitation facilities
were strongly significant at a 1% level across all models. According to Model 2, which accounts
for income inequality, an increase of 1% in GDP per capita would reduce under-five mortality by
1.129%, all else held constant. The estimate of GDP per capita was the most significant in all
regressions which confirms the assumption made at the beginning of this study. On the other
hand, access to improve sanitation facilities also shows to be statistically significant at a 1% level
in all models. This indicates that access to elements such as piped sewer system, septic tanks,

composting toilets has a rather important impact on child mortality. Quality sanitation facilities
reduce greatly the risk of contracting infectious diseases such as staphylococcus, E. coli and
shigella bacteria. Parameter estimate of primary school enrollment was statistically significant at
a 1% level in five out of seven models. This was expected as education tends to be an indicator
of health alertness. People usually learn basic sanitary practices in school. Moreover, schools
usually offer food and nutritional information, which allows people to prevent undernourishment
and other types of conditions. Levels of governance also showed to be highly significant (5%
level).
In terms of health infrastructure, public health expenditure shows to be significant at a
10% level. South American nations usually rely on public health programs to improve average
health status. Spending on public health allows for an expansion of the trained personnel needed
to treat health conditions. Supporting this claim, Model 6 indicates that a 1% increase in public
health spending relative to total health spending would result in a reduction of 0.088% in underfive mortality. The data showed that on average, 55.12% of total health expenditure comes from
the public sector in South America. Regression results suggest for the covariates of TDP and
measles immunization are not statistically significant and have a small influence on child
mortality. In summary, the empirical results from this fixed effect panel data model demonstrate
that socioeconomic factors have greater influence on the under-five child mortality rate than
health infrastructure components, except for access to improved sanitation facilities. It is
important to indicate that this model only calculates the short-term effect that the covariates have
on child mortality.

Table 3: Fixed Effects Panel Data Model
Variables

Model1

Model2

Model3

Model
4

-1.122

-1.1298

-1.1323

-1.102

Socioeconomic factors (SDH)
Log GDP per capita (PPP, constant 2005 US$)

(0.000)
Improved Sanitation Facilities (% of population with access)

-0.214
(0.000)

Share of female students in primary schools (%)

Primary school enrollment (net % total enrollment)

(0.000)

***

-0.2243
***

-0.0083
(0.076)

Log Population (in thousand)

***

(0.000)
(0.490)

***

-0.2139
***

0.01135
**

(0.000)

***

(0.000)

(0.000)
-0.0211

***

(0.000)

-0.0029

0.2384

(0.598)

(0.452)

0.3236

0.2066

0.2833

0.2384

(0.306)

(0.629)

(0.457)

(0.001)

-0.0095

-0.1076

-0.0043

-0.0085

(0.163)

(0.001)

(0.000)

***

Gini Index

(0.010)
0.00567

***

(0.003)

***

***
***
***
***
***

0.9203

Governance

(0.175)

***

Health System strengthening components
Log Public health expenditures as a percentage of total health
expenditure

-0.0887
(0.093)

*

DPT coverage
Measles coverage
Log Physician density (Physicians per 1,000 people)
Year dummy 2000-2003

-0.1197
(0.000)

Year dummy 2004-2007

(0.003)

-0.1233
***

-0.0808
***

-0.1053
(0.000)

Constant

**

-0.1053
(0.000)

Year dummy 2008-2011

-0.9123

(0.012)

**

-0.9763
***

10.40

(0.001)

0.02024

(0.000)
0.09137

***

(0.001)

***

(0.000)

***

-0.1084

-0.0833
***

(0.000)

(0.000)

***

-0.0982
***

(0.000)

***

10.814

10.149

11.93

(0.070)

*

(0.011)

***

(0.000)

***

(0.000)

***

(0.025)

**

(0.107)

F-statistics: p-value

(0.000)

***

(0.000)

R-squared

0.6527

0.7906

0.68

0.7106

Number of observations

115

76

92

115

***

P-value in parentheses
Significance: *p<0.1; ** p<0.05: *** p <0.01

Table 4: Fixed Effects Panel Data Model
Variables

Model 5

Model 6

Model 7

-1.112

-1.1255

-1.0916

Socioeconomic factors (SDH)
Log GDP per capita (PPP, constant 2005 US$)

(0.000)
Log Improved Sanitation Facilities (% of population with access)

-0.0217
(0.000)

Share of female students in primary schools (%)

Primary school enrollment (net % total enrollment)

(0.000)

***

-0.0215
***

-0.0083
(0.077)

Log Population (in thousand)

***

(0.000)
(0.072)

***

(0.006)
(0.142)

-0.3100

1.809

(0.363)

(0.331)

(0.018)

-0.0094

-0.0092

-0.0179

***

(0.000)

***

-0.2381
*

0.2911

(0.000)

***

-0.03430

-0.0085
**

(0.000)

***

(0.003)

**
***

Gini Index
Governance

Health System strengthening components
Log Public health expenditures as a percentage of total health
expenditure
DPT coverage

0.000972
(0.454)
-0.00069

Measles coverage

(0.000)***
Log Physician density (Physicians per 1,000 people)

0.0489
(0.240)

Year dummy 2000-2003

-0.1203
(0.000)

Year dummy 2004-2007

(0.000)

-0.1264
**

-0.1127
***

-0.1148
(0.000)

Constant

***

-0.1148
(0.000)

Year dummy 2008-2011

-0.1245

(0.000)

10.78

(0.000)

***

-0.2090
***

-0.1051
***

(0.010)
(0.003)

***

-0.2410
***

10.59

(0.009)

***

-10.972

(0.022)

***

(0.024)

***

(0.009)

***

F-statistics: p-value

(0.000)

***

(0.000)

***

(0.000)

***

R-squared

0.6747

0.6626

(0.318)

Number of observations

115

115

39

P-value in parentheses
Significance: *p<0.1; ** p<0.05: *** p <0.01

6.0 Policy Recommendations

The region of South America still faces numerous challenges related to the quality of
health. Leadership is the key aspect that allows countries to deal with such challenges in a
systematic way. Due to its high rate of growth, high fertility rates and population growth have
become a cause of concern in South American nations. Policymakers must adopt family planning
policies at the federal level just as Brazil did in the 1980s. Not too far away from the region,
Mexico was able to improve its health status by keeping population growth in check. Mexico
implemented a series of policies in the 1970s related to contraception that served as an
inspiration to South American nations (Bliss, 2009). Governments must assess this issue before
the rate of population growth overtakes growth of investment in health infrastructure as and
health service delivery.
Social service provision in the less developed nations such as Bolivia and Suriname
would bring a significant impact to the health status of such nations. Numerous studies,
previously listed in this paper, have indicated that a higher number of capable physicians per
1000 people would provide people with a more personalized healthcare service. Moreover,
physicians would be able to spend more time with each patient, which would allow more
rigorous medical tests to be conducted in order to identify the source of diseases. If South
American governments seek the need to reform or enhance the delivery of healthcare, they must
take into account cultural and historical factors. The healthcare sector in this continent relies
heavily on the state. Thus, any sort of reform that results on less public expenditure and less
subsidies would affect greatly the status of health.

Governments must incentivize primary education enrollment as well as gender equality in
the provision of basic education. This has shown to have substantial results on decreasing child
mortality. Children who receive primary education are more likely to survive as their health
preservation practice improves. It is important to mention that education should also be directed
towards mothers. Mohan & Mirmirani ( 2007), indicated that mothers who receive education on
prenatal care have five times more chances for their babies to survive.
Other policies must place emphasis on reducing government corruption as this has a
rather important impact in the management of public health expenditure. An environment in
which the public and private sector can coexist is essential to provide quality sanitation facilities.
Policymakers should emphasize on the need of providing better access to sanitation facilities as
they have shown to be pivotal in the process of decreasing infectious diseases. Although the role
of DPT and measles immunization has shown to be marginal, laws should still incentivize
preventive care programs.
7.0 Conclusion
This paper examined the impact of socioeconomic factors as well as health system
strengthening components on child health status by applying the fixed panel data method. The
study was designed to assess the short-term effect that a selected number of variables have on
under-five mortality rate. Data from 12 South American nations was selected in order to run the
model. It is worth noting that the majority of research papers on determinants of health focus on
regions in which data are rather abundant. Moreover, most researchers focus on assessing cross
variations of health status among individual member nations. By adding a time vector to the
pooled data, this paper attempts to address the gaps mentioned above. The empirical results show
that GDP per capita, improved sanitation, share of female students enrolled in primary school,

net primary school enrollment and levels of governance are robust and significant and have a
favorable effect on reducing child mortality. Further studies could expand on the conclusions
reached by this paper in order to assess the long-term effect that the explanatory variables have
on the under-five mortality rate.
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Appendix A: Hausmann Test

Appendix B: Table of Content
Variables

Expected
Sign

Socioeconomic factors (SDH)

Rationale

Log GDP per capita (PPP, constant 2005 US$)

-

Higher income per capita, lower
child mortality

Improved Sanitation Facilities (% of population
with access)

-

Higher access to quality healthcare facilities, lower
child mortality

Share of female students in primary schools (%)

-

Higher access to education for females, higher literacy rate which
increases health alertness

Log Population (in thousand)

+

Difficulty of supplying quality health services increases as
population grows

Primary school enrollment (net % total
enrollment)

-

Higher access for education for females and males
increases health alertness

Gini Index

+

Higher income inequality compromises access to
basic healthcare

Governance

-

Health System strengthening components
Log Public health expenditures as a percentage
of total health expenditure

-

Hiher health expenditure improves health services. Thus,
lower child mortality

DPT coverage

-

DPT coverage is a preventive measure that lowers
child mortality

Measles coverage

-

Measles coverage is a preventive measure that lowers child
mortality

Log Physician density (Physicians per 1,000
people)

-

Higher physician density lowers
child mortality

This index ranges from approximately -2.5 (weak)
to 2.5 (strong).
The higher the figure, the most likely it is that child
mortality will decrease

Determinants of Health in
South American Nations
Andres Pernia
Applied Economics and Finance student at Bryant University

The Importance of Health
• At least 6.6 million children die
every year

• The U.N identified child mortality
as a key issue in the overall
development of any given nation
• MDGs
• Reduce by two thirds, between
1990 and 2015, the under-five
mortality rate

Under-five Mortality Rate

Under-five Mortality Rate in
South America

GDP per capita (Current $)

Shifting Relationship Between
U5MR and GDP Per Capita

Causes of Death

The Contribution of this Study
• The relationship between under-five mortality and
socioeconomic and health infrastructure factors.

• It identifies the determinants of health in the 12 nations that
compose South America
• A panel data approach (fixed effects)
• Robust variables
• OLS vs Panel data
• Short-term effect

Literature Review
• Kamiya (2010)

• Examined the determinants of health in all developing nation

• Filmer and Prochett (1997)

• The influence of per capita GDP on health outcomes

• Anand and Ravallion (1997)
• The complexity of economic growth and benefit distribution

• Greenidge and Stanford (2007)
• Focused on Latin America
• Proposed public health expenditure

• Lopez (2007)
• Better health leads to a more productive working life

Data

Model

• Health Function

• h=F (SDH, HSSF)

• Fixed Effects Panel Data Specification

• LnU5MRit = (α+ ϴi )+ βSDHit + δHSSFit +γt+ ξit

Where:
• LnU5MRit is the natural log of the under-five infant mortality rate
in country i=1,…., N, and for period t = 1,….,T.
• α is the individual specific constant
• ϴi is a vector that accounts for time independent fixed effects
• SDHit is a vector of socioeconomic factors.
• HSSFit is a vector of health system strengthening components.
• γt is a vector capturing time trends
• ξit is the error term

Variables that are Significant
• At a 95% level of confidence:
•
•
•
•
•
•

Log GDP per capita
Improved sanitation facilities
Share of female students in primary schools
Primary school enrollment
Gini Index
Measles coverage

Policy Recommendations

• Incentivize primary education enrollment
• Promote gender equality in the provision of
basic education
• Reduce government corruption and bureaucracy
• Focus on an efficient distribution of public health
spending across different social strata
• Increase the number of capable physicians
especially in the less developed nations
• Invest in disease prevention programs

Correlation between
IMR and U5MR

Correlation between Life
Expectancy and U5MR

Conclusion

The Netherlands
Andres Pernia

Location

Economic Profile

• Sixth largest economy in the Eurozone
• GDP per capita: 46,000 USD (2012)
• Real growth rate: 0.9% (2014)
• Inflation rate: 0.83% (2014)
• Budget deficit: 4% of GDP (2012)
• Taxes and other revenues: 46.3% of
GDP(2012)
• Exchange rate: (Euro): 0.7778 per US dollar
(2012)

Economic Growth

Economic Freedom

Trade

• The Netherlands is the
Gateway to and from Europe
• The economy is oriented
towards trade

• The UK’s 4th largest bilateral
trading partner
• The Netherlands is home of
over 400 British companies

• Dutch society is open-minded,
international and
entrepreneurial

• UK exports totaled over £20
billion

• 17 city airports and 23 ports

• The Netherland British
Chamber of Commerce

Trade (% of GDP)

Port of Rotterdam
• Largest port in Europe

• Opened in the 14th Century

• The world’s busiest port from 1962 to 2002
• Size: 26,080 acres
• Annual cargo: 441.5 million tonnes
• Annual revenue: € 525 million (2008)
• Net income: € 151 million (2008)

Trade

• Top 5 products exported by the • Top 5 products imported by the
Netherlands
Netherlands
•
•
•
•
•

Refined Petroleum (14%)
Crude Petroleum (3.8%)
Computers (2.9%)
Packaged Medicaments (2.3%)
Machinery Having Individual
Functions (2.1%)

•
•
•
•
•

Crude Petroleum (12%)
Refined Petroleum (11%)
Computers (3.3%)
Packaged Medicaments (1.9%)
Machinery Having Individual
Functions (1.7%)

Exports

Imports

Trade

• Top 5 Export Destinations

• Top 5 Export Destinations

• Germany (20%)
• Belgium-Luxembourg
(17%)
• United Kingdom (8.8%)
• France (6.2%)
• Italy (5.5%)

• Germany (20%)
• Belgium-Luxembourg
(18%)
• France (6.5%)
• Italy (5.0%)
• United Kingdom (4.8%)

Conclusion

• Three recommendations from the Dutch minister of foreign
trade:
• Diversify the economy
• Continue to invest in innovation
• Identify the top sectors and improve on them

• Learn from other nations and strive for openness
• Embrace globalization

Matthew Walsh
Andres Pernia

Agenda
 Inflation (Definition and main issues)
 Inflation Targeting (Definition)
 Intermediate Targets
 Monetary Targeting
 Exchange Rate Targeting
 Implementation Issues
 Pros of Inflation Targeting
 Cons of Inflation Targeting

Inflation
 What is inflation?
 High inflation is damaging to an economy
 Excessive consumption
 Discourages savings and investments
 Keynesians vs Conservatives

 Costs of inflation
 International competitiveness
 Confusion and Uncertainty
 Menu Costs
 Shoe leather costs

The Creation of Capital Stock

Countries with the Highest Inflation
Rates

“The estimates suggest that people would trade off a 1-percentage-point increase in
the unemployment rate for a 1.7-percentage-point increase in the inflation rate”

Inflation Targeting
•

What is inflation targeting?

•

Bernanke’s definition

•

Federal Reserve goals:
1.

Maximum employment

2.

Price Stability

3.

Moderate Long-term interest rates

• Conflicting goals

Intermediate targets
 Monetary Targeting and Exchange Rates
 Three criteria needed:
 It should be quickly and accurately measurable
 It must be controllable
 It should have a predictable effect on the main goals of

monetary policy

Monetary Targeting
 Involves choosing some form of money aggregate and

picking a target level for it.
 Measurable, controllable, predictable
 Issues
 Complexity
 Demand for money

 Money Multiplier and velocity
 Central bankers opinion

Exchange Rate Targeting
• In the past, many countries have fixed their currencies

to the price of a commodity.
• U.S. Gold Standard

• More recently, countries have fixed their currencies to

the currency of countries with low inflation rates.
• Attractive in small open economies that must import
intermediate inputs to the production process, where
the exchange rate has a direct impact on inflation.
• Measurable, its value is know instantly and perferctly

Problems with Exchange- Rate
Targeting

 Mundell’s Trilemma

 Economy cannot simultaneously maintain




Fixed Exchange Rate
Free Capital Movement
Independent Monetary Policy

 Mediating relative changes in wealth
 U.S. dollar ($) against South African rand (ZAR)
 Encourage speculators
 Central bank will not be willing or able to defend the
Price/Earnings to growth ratio (PEG)

U.S. Gold Standard
 Beginning in 1879 the U.S. backed their currency with

gold

 Americans could trade $20.67 for an ounce of gold

 Abandoned the gold standard in 1933
 Completely severed the link between the dollar and

gold in 1971

Average Real PerCapitaGDP Growth

StandardDeviatio
n

Average
InflationRate

StandardDeviatio
n

1790-1800

0.8%

2.2%

3.3%

5.7%

1800-1810

0.7%

3.2%

0.9%

7.1%

1810-1820

-0.2%

1.8%

-2.6%

9.4%

1820-1830

1.3%

2.8%

-1.3%

4.6%

1830-1840

0.9%

4.1%

0.7%

4.1%

1840-1850

0.9%

2.4%

-0.1%

4.5%

1850-1860

1.9%

2.9%

0.7%

4.5%

1860-1870

0.9%

3.5%

2.8%

11.8%

1870-1880

3.8%

7.6%

-2.1%

3.0%

1880-1890

0.6%

4.9%

-0.9%

2.1%

1890-1900

1.4%

6.3%

-0.4%

2.1%

1900-1910

1.5%

9.2%

1.5%

2.1%

1910-1920

1.0%

6.2%

8.0%

7.8%

1920-1930

1.2%

5.8%

-2.2%

7.2%

Decade

1930-1940

2.0%

8.5%

-1.6%

5.7%

1940-1950

4.2%

9.6%

5.4%

4.0%

1950-1960

1.7%

3.1%

2.4%

1.9%

1960-1970

2.9%

2.1%

2.7%

1.6%

1970-1980

2.1%

2.6%

7.0%

1.9%

1980-1990

2.3%

2.3%

4.2%

2.1%

1990-2000

2.2%

1.5%

2.1%

0.6%

2000-2010

0.7%

1.8%

2.2%

0.9%

Inflation consumer prices (annual %)
2009

2010

2011

2012

Venezuela 27.1

28.2

26.1

21.1

Bolivia

3.3

2.5

9.8

4.6

Chile

-

1.4

3.3

3.0

Exports of goods and services (% GDP)
2009

2010

2011

2012

Venezuela 18

29

30

26

Bolivia

36

41

44

47

Chile

37

38

38

34

Imports of goods and services (%GDP)
2009

2010

2011

2012

Venezuela 20

18

20

24

Bolivia

33

34

38

38

Chile

30

32

35

34

Inflation Targeting
 March 1990, New Zealand became the first country to

adopt a formal policy of inflation targeting
Relative OECD Rank (1 highest; 19 lowest)

Time period Inflation

Since 1979
Since 1985
Since 1990
Since 1993

s.d.
5.4
4.0
1.1
0.5

rank
3
1
12
17

Real GDP
growth

Real
exchange
rate

Real shortterm interest
rate

s.d.
2.5
2.3
2.6
2.2

s.d.
6.8
6.9
7.0
7.4

s.d.
3.6
2.4
1.6
1.4

rank
7
7
4
4

rank
10
10
10
4

rank
2
7
16
10

Why has the U.S. not adopted
IT(Inflation-Targeting)?

 Political System
 Parliamentary vs. federal system
 Federal Reserve has been influenced by many of the

ideas that are associated with explicit IT policies
 Bernanke opined that the move to an explicit IT policy
would require it to:
 Quantify what it meant by the term “price stability”
 Publish regular medium-term projections of the

economic outlook

Why has the U.S. not adopted
IT(Inflation-Targeting)?

 In an IT regime low inflation is monetary policy’s sole long-run

goal
 Transparency in communicating the central bank’s plans and
objectives is crucial
 Explicit inflation targets coupled with credibility on the central
bank’s part help reduce uncertainty about future inflation
 Leads to investment decisions being made on the actual
merits of investment
 Transparency on the part of the central bank may help reduce
volatility in financial markets by signaling to investors what its
intentions and views are

Implementation Issues
 What measure of inflation to use
 CPI- inflation that the typical consumer faces
 CPIX- “core” CPI- omits energy prices, interest payments, or some

other cost
 GDP deflator- measures the inflation of a country’s production
(with international trade, differs from consumer inflation)
 What is the target level of inflation
 Setting of the target emphasizes that price stabilization is the
overriding goal of monetary policy
 Target point or target range

 South African Reserve Bank targets its forecast of inflation over the next 18

months

 Requires a central bank to have credibility, exercise good judgment,

and be held accountable

Pros of Inflation Targeting
 IT can help build the central bank’s credibility and

lower inflation expectations permanently
 IT grants the central bank greater flexibility to deal
with exogenous shocks
 IT imposes lower costs on an economy in the case of
monetary-policy failure

Performance under IT
• Countries that adopted
inflation targeting saw larger
improvements in
performance

Performance under IT

• Countries that adopted
inflation targeting
registered bigger declines
in the volatility of inflation
and output.

Cons to Inflation- Targeting
IT offers too little discretion and, hence, unnecessarily inhibits growth

Central bank needs convince the public that it is tough on inflation
2.
Alternatively, IT offers too much discretion to the central bank and, hence,
inherently undermines its inflation-fighting credentials

Too many policy options
3.
IT implies high exchange-rate volatility

Implications on exporters and importers and can negatively impact growth
4.
IT works only in countries that meet a stringent list of preconditions
1.
Technical capability of the central bank to implement inflation targeting
2.
Appropriate fiscal policies
3.
Sound financial markets
4.
Central-bank independence
1.

Questions?

